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Abstract of JP 2005164821 (A) 

PROBLEM TO BE SOLVED: To provide a positive 
resist composition suitable for use of an exposure 
light source of <=250 nm, particularly 
F<SB>2</SB>excimer laser light (157 nm) and a 
pattern forming method using the same, and to 
specifically provide a positive resist composition 
exhibiting satisfactory transmittance in use of a light 
source of 1 57 nm and excellent in various properties 
such as etching rate, sensitivity, dissolution contact 
and line edge roughness and a pattern forming 
method using the same. ; SOLUTION: The positive 
resist composition contains (A) a resin comprising 
repeating units represented by formulae (A1) and 
(A2) and having solubility in an alkaline developing 
solution increased by the action of an acid, and (B) a 
compound which generates an acid upon irradiation 
with an actinic ray or radiation. The pattern forming 
method uses the same. , COPYRIGHT: (C) 
2005.JPO&NCIPI 
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[0071] 



Ar 1 R^ 1 

V Z- R 102 -S + Z" 

Ar 2 R 103 



(PAG3) (PAG4) 

[0072] 

nv^tv-m. Tv->vm, rivi^ism. -boat. ^/^^s/iWi, r^a^a/i^ 

[0073] 

hi. 



(15) 



#^2005-164821 



10074] 

Z-(i»7^y^L,Mi(fBF,-, AsF 6 ". PF 6 ", SbF 6 -, SiF^, C 

io 4 - s cf 3 so 3 -^WA°-7/i'*PT;^yx/^>'iir->r>-, ^^7/m-ck; 

[0075] 

[0076] 
[0077] 

l^/M-n^xx^^-K fx (4-t-7*f-^7x-;P) 3-F-^y77 

[0078] 

-2, 4, 6-hy^f-;^>"tr>^*^-h. MJ7x^I/^W5-^-2, 4, 
6 - b IM y r a tr^y-tfyjfc/t,**- b s b U 7i-/W^*-^A b D 7^0^ 

?:xx/P**-K hU7i-;^;u*-'7AA-7;Pjj-n^7^y-X^*^-h, b 'J 
7x-)W;^^-)i*A--7/Wn;ty^W*-b, b 'j7i-/WW^<7A*y 
77-x^-h, h'j7x-;P7.;^->7A^ 0 -7;i/^n^y-t:>X7^^-h s b 

D7x^/kX/!^^<7.£.-3, 4-h'Z (M>7;^D^f-;P) ^y-tfyx^tf *- b , 
[0079] 

HfcS (PAG3)fiXMPAG4) t*8tl4±E5r-«>ASl±&a , P*0, W*(f 
*H#I^2807648^-Sy : '|5l4247473^. #IBBS53-101331^cOHB$H# • &«^KIBtt« 
#i£fc J: O^Jfct* 
[0080] 

( 2 ) Tie~^^ (PAG 5 ) T«Sfl4^I'*>tHW!XttHRS ( PAG 6 ) ?' 
[0081] 



g 

Ar 3 -S0 2 -S0 2 -Ar 4 R ,04 ~ S0 2 - A 



A 
V 



[0082] 
[0083] 



(16) 
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fx (MJ;W) -/AWy, t'x (4-* h#^7x-/H x*x/Hfc>\ fx (4-1- 

[0084] 
UtU] 



CH 3 

(PAG6-2) 



o 

(PAG6-1) 

(X/""°" s ° 2 O cF3 



[0085] 

( 3 ) Tte-fet ( pag 7 ) xmnh^rv^zi^mmw, 

[0086] 



O n- O 
II u II 
R-S— U— S-R 

0 0 
(PA67) 

[0087] 
[0088] 

t'X (y x.-)VX)V*~)V) y'7V7^y, fX (2, 4-y/W7x-/«/l-*- 
)V) iJTYXfy, t'X (x?n^fS-7t/X/l/tf x77'*?>\ fx d-'J/kX/l/ 
^'TV'^^y, fX ( t-7>;l/X/l/*r.;W) y7V*^^y. 

[0089] 

( 4 ) tfz, m^m ( b ) t ix. rid-« ( pags ) x-mtii y^^ivx 

[0090] 
[^16] 



1 4P J ^ 1 

R6 ct Y3 X" Y2 (pag8) 



[0091] 

-m. (PAG 8) 



(17) 
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Yi&tfYjte. T/K^, T5^df^SX(i^f PJS-T-S: 

R 4P ~R 8 P^rt«^< fc t, lot Y 1 &t>'Y 2 ^rtco^< fc fc-ojMB^l/CW&HJ 
fiScLTt^U R 4 p~R 8P <OI*l^ i S:<i:tloi:R 9 ,&VR 10P cOrtco^<fct)l 

^Ltigot, 5t (PAG8) <Z>«jt*20ja±WL-0vCfc iU„ 



isiTt. jjb* (pags) x-mfih\t^<nmm^mt\ *mnztie,m 



[0092] 



[0093] 




(PAG8-1) 



(PAG8-2) 



(PAG8-3) 




[0094] 



0 



p 





C 4 F 9 S0 3 - 
(PAG8-6) 



C 4 F 9 S0 3 - 
(PAG8-7) 



[0095] 



#^2005-164821 (P2005-164821A) 



q . if ^JL*o 

C 4 F 9 S0 3 - C 4 F 9 S0 3 - l + C 4 F 9 S0 3 - 



(PAG8-8) (PAG8-9) 



[0096] 
[-ffcZO] 



0 3 S- 

F F 



(PAG8-10) (PAG8-11) 



[0097] 



(PAG8-12) (PAG8-13) 

[0098] 
[fl22J 



(PAG8-15) (PAG8-16) 



CJ^so, ^ c " s0 "- ^ C ' F " S °"- 

(PAG8-14) 



[0099] 
Ut23] 



1° 

(PAG8-17) (PAG8-18) (PAQ8-19) 



C 4 F e ! 

(PAG8-20) (PAG8-21) (PAG8-22) 



(19) 
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[0100] 

[0101] 
[<L24] 

S* CF3SO3- (Q)r S+ C * F ^°* (__|-^O^ s * c 4 F s S0 3 - 

(z1) ill) 

(z3> 




"0 3 J 

••' • — ■ . 

CF 3 

<«*) X <z5) 



S + CuFjaCOO" ^J) S + CF 3 CF B -0-CF 2 CFaSOa" 

(z7) (z8) 



F x ,F 
2 "0 3 S— 

F F 



[0102] 



! * 'o 3 s- 
(zll) 



(z12) 

'* C4FgSO a " 



(z13) (z14) <z15> 

(z16) F F ( z17 ) 



[0103] 
Ht26] 



QX^N-o4-CF 3 cf N -0-|-CF 3 

° fe18> ° Cz19) 



(20) 
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#$12005-164821 (P2005-164821A) 



,CH 2 CHjCH a 
"CH,CH,CH 2 CH, 



0 CHjCH a CH 2 CH, 
jPY^'^CHjCHjCHjCH, 



(z37) 



F 3 C<CF 2 ) 3 SO,- 

(z40) 



CHjCHjOH 
"CHjCHjOH 
FjCfCF^.SO,- 

(z38) 



^ F^O^SO,- [J F,C{CF 2 ) 3 S0 3 - p^,^ 

(z39) 




[0107] 
[0108] 

(b) mwt^v*m\<vxim.ui?xmm*v>%mi. mmmmm^m 

£L<iil~7ftfi%T<5l>. 
[0109] 
C 3 j ^fUM^fc^J 

mmmrmx ( a ) - ( e ) - 1 § . 

[0110] 



(22) 
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R 20i 

E 200 -N-R 202 -(A) 



-N-C=N- -(B) 
I I 

=C-N=C- -(C) 
I I 

=C-N- -(D) 

E 204 r2 05 
B 203 -<|-N-<j-B 20e -(E) 



[0111] 

t&LTfcJ;^ ±IET;^/l^ ^7or;^;i/-Si±, E$*£#l/Ovt tin. « 
U\ 

R 2 03 s R2 04 % R205 &tfR 2 » 6 <2, R-f t lift O T t <fc < , KffSR 1 ~2 OAS*) 

[0112] 

^fnijyX jyw->u. ■fs^V-Tk tr5V-;k tr^yy. tus^'y. r 
y>\ -rs^/yy. e^vuv, b°^5i/'y, rsyt^t'jy, rsvw/w 

stLxii, man. rs/s. r/Wf/wit. r^n^v-a, t^p*, ryn^yj. 



(23) 
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[0113] 

mzmLwtemtix. i, l-^f/^-yy^ i, i, 3, 

'fS^y-ZK 2, 4, 5-b'j7i-/H?//-;K 2-7*5/t:U^>, 3-75 

yt°'jy>. 4"TSyt | j^'y. 2- v^f-;i/rsyt°u 4 - wt 5 y t 

Ui>>. 2- (TSy^f-Zl^) K'Ji/'y, 2-757-3 

, 2-7Sy-6-^^U»Jv'y > 3-7S/XWJy'y, 4 -75 7Xf-/l/t° U 
[0114] 

3-75yh°ny> ; >. ¥Ky : Jy^ N- (2-7Syxf-^) tX5y>, N- (2 
-757X^) t^Uyy, 4-757-2, 2, 6, 6 -f b ^f-^t^D S J>, 
4-t^U SVt^y^y. 2-4 S^t^U^V, 1- ( 2-757xf-;U) Kays/ 

y. f7'/-/k 3-75y-5-yf-/t,f7V"-/i/, 5-rs/-3-^f/Ki- P 

-bU/H^V-/k tr^^'V, 2- (7$S**)l) -5-y^;l/t5>>>, CUSS/* 

y. 2, 4-^rsytU5yy. 4, 6 -^'t Honeys yy. 2-t9VU>, 
3-t°7V"'jy, N-T^yt^t'jy, n- (2-7$7x^/h */P7* yy&i: 

ztib ffytmmrnmat^t. * v Hi 2 «ia±.-H tffl v ^ *i * . 

[0115] 

=e;Hb) =2. 5-3 0 0X'&&ztmiil\\ BP*>. MM^fr^/kttA* 
2. 5JJlbMff4L<. •atttMB^irwa^-CWI/^h/^-ywAOKJ:*!! 
««OffiT«i{W^*^3 0 0WTAW4 U>. IH^1/«WK»»i:^ft Wit) 
lis <kD#4L<fi5. 0-200. Sgtff4L<li7. 0~150T*4. 
[0116] 
t4]#ffi*Stt£>] 

*m<mmu* mmm. mzy-ymmt/zmyvaymmmm^t 

[0117] 

z ti e> co y . y m&mf/x\t i/va> Mimffim tix. mi mmm 6 2-36 6 

6 3 ^&$g. ft|ffi@6 1 -226746 fyffl* ftW® 61-226745 #m 
BS6 2 - 1 7 0 9 5 O^&fR, ««g6 3-3454 0-^fg. »7- 230 1 6 5 
ftBfl¥8 - 6 2 8 3 #W¥9 - 5 4 4 3 2-f £«L - 5 9 8 

#BB2 0 0 2 - 2 7 7 8 6 2#^«, fcfflftffSSS 4 0 5 7 2 0#9iW»> (§1 
5 3 6 0 6 9 2^Wm. n 5 5 2 9 8 8 1 N 5 2 9 6 3 3 O^MS*. ft 5 
4 3 6 0 9 S^mmm. m 5 5 7 6 l 4 3 TOES*. 5 2 9 4 5 l l #HJ|«», |1|5 8 
2 4 4 5 1 ^BjM«£«OfW;SeM£*ff h Z t . TKif«OlHiISStt»lt * ^ 

EF301. EF303. OiRfflftlft(tt)Il) . 7O5-HFC430, 4 3 1(ttX 
'J-XjU(ft)K), *#7r-y?F17 1. F173, F176. F189, R08 (7c 
H*-f y^-f^lH (1*) H) . t-7nys-382, SC10 1, 102. 103. 
1 04. 1 0 5. 1 06 (tt«?(tt)S) . hn-fV/WS-366 (hu^5^M 
7 v *iR#BffSttJPJXIi >' 'J r? > jfWfflJgffiPJ* ^if 4 i t § . 4 fc 
!j{'JyDJfWJ7-KP-34 1 (miSMt^l* (ft) S) i^'J3>-*#ffivSttM 



(24) 
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[0118] 

W5fl6fc» fn^'J-t'^gyS (■ftrr-SfcfcvvMii) fcKttJj-lWJ-tf-y- 

mmtt&w*. «bb 2 o o 2 - 9 o 9 9 1 #&*tEas;fcfcirffifc j; ->T£iflw* - 
'J (^^r/Mfwy) ) T^yu-hXtf/xut (.if J («y7Mi/y) ) 

yif U >' fc 3Tdf i/Tu VWk ffrfu y 7 ) & fcJWr 4*£«07/P 

(sKU (tf^T/l^y) ) r^UU-h (XJi^^UU-H fctf)*S£fM±27C 
4±»£ttif>&>9"C'&<, ^■?.2aui±W7;^oIg«S^W-r-l> ; t/-7-^, 

8, F-470, F-473, F-475, F-476. F-472 (jzUM 

j.M(mm) &wftzbifiT$&. s&c. c e F 13 as«tfr$-£r?yv-h (xa 

ytfWV-h) k (#>J («y7;Wl/y) ) T^UW-h (XiX-X^'JV-b) 

i/x^y) ) r^yu-h (XJi**?y>-H t (;ifJ (^y7nh») ) r 
?>j^-h (Xii^^^vi^-h) toftM^flc. c 8 F lv »^^^r^uu-h (X 
li**?yV-M k (-1fJ (>T^y7MVy) ) r^uu-h (xii**?yu-)> 
) fc<o&*£#, c 8 F 17 s*#t5r^'ju-h (Xfix^y-yi^-M t (* 

df^x^-vy) ) T^'JU-b (XliX*?>J>-M fc (jKU (^y/Dfl^y) ) 
[0119] 

CttLT, #4L<ttO. 0 00 1-211%, i0*f^ L<(iO. 001- 
1 WKtf* L< {±0 . 0 1 1 »M%f *«. o 

[0120] 
C 5 ] 8*q 

fefft-t&mtftklXlZ. xfi/yy7n54F. x^oA^y y N yy*nA.y^/y, 
2-^r^yy, r-^fn^^hy ^f^xf-A^hy, ifi/y/ij3-wy^ 
^x-f/k if 3-;«yxf ;H-f 2-* h^xf-zi/r-fer- b 
. xf-^y^'jr7-;^yxf-^x— r^r-bx-h. /Dfi/y/ya-M/^f^ 
x~f-/k 7ntuy^'j3-Myxf;H- f>k TahVy/yn-zRy^fil. 
x— f /KT-trr- K h*xy, SHgx^/k ?Lic^f-^, ?l§£x^-/k *b^->7°n¥ 

*>mxf-/K xh^yroh^yitx^, e/nf>«**;k e/n^Kx^/k e 

fo'JFy, fh7tFn7 7yf*'t»L<, £fc.&0>*«fc#»*4Wi8tel/Cffi 
*%WlzM^X\i. ®MkLX. 7oei/>/iJ 3-;Ry^f ;H-f^7*f - h 



(25) 
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t&smm * ffiffl t * i t m 1 1 ^ . 

[0121] 

<. 5-1 o«i%fc-f^;fc* 4 'J:0^iL^. 

L0122] 

ooo WT^-f^ft , #4 t< t±#? * 1000-5000 <oft^Hrc* 4 . - c 
F 2 x^vw-- f-^SHM^*^fi. fits (»$HH^Wco»ffl) #£7-* 

[0123] 

[0124] 
M31J 



(CH 3 ) 3 COOCO- 



CF 3 CF 3 



OCOOC(CH 3 ) 3 



(X-1) 



(CH 3 ) 3 COOCO 



CF 3 



CF 3 



k />-OCOOC(CH 3 ) 3 



(X-2) 



' ( 


^F 3 


c 




;f 3 



OCOOC(CH 3 ) 3 



(X-3) 



[0125] 
[0126] 



(26) 
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T/^i;JMffi«7;^y)SS(i. fflifo. i-20M*%. pHii, a»io. o~ 

15. 0 



BIT. *«!!BtSlttfflfc:J:OEtB«t«!!Bt** t , **«#£*ifcJ: 0RS&S*i*t> 
[0128] 

<fttll (A) «£j£> 

(tyv- (M3) 

TEft^ft(Ml) 175g(l. Onol), h'j7;Wn^f;^U^f^y7y 
170g (1. 2mo 1 ) ayTh^/W^-W?)^?^ H2. OgJIOO 

iftfc^ft (M2) &135gf#£. 

t#6*lfcfte& (M2) 124. 8g (0. 6mol) *TH FtCfcJKU 0°CST"^ 
iPs Jiff LTV^4fci*t, **7*1H-M"7A2 2. 6g (0. 4mo 1 ) fciTfU 

IB^yv- (M3) £7 2. 3«ttfc. 
[0129] 
HD2] 

(M1) (M2) (M3) 



[0130] 

3-JSM2 (8MS (F-l ) ffHtfH) 

(M3) 4 2. 4 s (0. 2mo 1 ) fcgSTCflttf LTV >S fc C $ TV" 
^M^r«'JV-6 5 (fD3K*0tLS6 (flc) ») 1. Og»U 6 5°C(CTjD»L^ 
. £ftili»(fc. TiE^V- (M4) 2 7. 7g (0. 2m o 1 ) HttfiJWV - 6 5 

£U6»*'**1>-V1 0 0 0ml fcSTF U FjfifcJ: m& 

fcJKOajLTlOOXrCfclffifettU 3 2 gWffiJS (F-l) ftt>titz®m ( F 

- 1 ) H7PA--5i-y 3 >^?h/77^ (GPC) fc-C*7*ajetff-jfci: 

; ^ , mmm^mi 9900. 1 . 2 ?a o t . 

[0131] 



[0127] 
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(M4) 




[0132] 

nth^;v-im&hmmmcr>imT\ twit <f- 
«fii(c-i>~ (c-2) mti. 

[0133] 

OT. smi ( f - 1 ) - ( f - 7 ) Rmmmm (c-n 



-2) ~ (f-7) mstm 

~ (C-2) 



[0134] 



(28) 
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fCH 2 -C-j 



(F-1) 




(29) 
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[0135] 
[€35] 




-{~CH 2 -C-j -(-CH 2 -C-j 



CF 3 



4- 



(F-6) 



F 3 C 



,CF 3 
"X)H 



CH; 



CF 3 |_j 

,-C-j fcH 2 -C-) 



F ) ( F 0 9 CT ^0 



^0 



pF 3 



(F-7) 



[0136] 
[€36] 

CF 3 

-{7 — sr)~ — {-ch 2 -c- 



F 3 C— |— CF 3 



I ' 

COO 

-h 



(C-1) 



CF 3 CF 3 
(/ \) -f CH 2-^H ^CH 2 -C-}- 

coo coo 



F 3 C^CF 3 
0^0 



s 



(C-2) 



[0137] 

TKiSiK. fflu (F-i) - (f-7) (c-i ) - (c-2) wmmt. 
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[0138] 

mi 



mm 


1 






(F-l) 


50/50 


9900 


1.2 


(F-2) 


50/50 


12100 


1.2 


(F-3) 


40/30/30 


9800 


1.2 


(F-4) 


40/30/30 


11000 


1.2 


(F-5) 


40/20/40 


10500 


1.2 


(F-6) 


40/20/40 


10500 


1.2 


(F-7) 


40/30/30 


10500 


1.2 


(C-l) 


50/50 


15100 


1.2 


(C-2) 


50/20/30 


13000 


1.2 



[0139] 

TIB* 2 tC^Tfflll : 1 • 2g. : 0 . 0 3 0 g . J 9 *«8HGtt<ffc£ 

%l:0. 0012g, MvSWJ : fflHIJgJStSt L 1 0 0 p p m . #;K 'J V-S§SW*iJ 
ffj:0. 24g*»ffJ19. egmMbmmmO. UmWJfh57/Wn 
xfUV7^^ -TTJi Ltfi^l' h »£iS» U: . 
[0140] 

JJE<OJ: 3 KW« L^sK^Hl^* h«**trv:i-*fc*ijffl LTCTRMB! ( DU V 
42-6 BrewerScience. Inc. 1) tfcy'J^y^IA-iC 

*&-t»?su 1 1 5°c9o fmtnfmm^\ mmo. lumn-xvmvisxhmz 

Xfflv;*.? yfSl 5 0 nnu 5^>/X^-X=l : 1) lXW—>R?/£ 
U Hfttttf-^fc: 1 1 5°C9 OfflBrtv hrV-biTMSLfc. St 2 . 3 8fi%f 
h^if-A-ry^e-^At HnWf F*MT'2 31CCC3 0fj>HSS«U 3 OfMH 

±K U /X MM Ac ton CAMS-507.X"< ^ho^-^ -TflRiR* )Ije L - 1 5 7 n m fc ij 

[0141] 

mtfre><?)mmm%sEM ( <«> H£WBJrits-8 84o) tioso^yhji 

5eU gWHIg££*>. 3tf£JfcfiU 54 fX * S>5 7** (LER) OflhU ( 
[0142] 

^Micoxoizmmuz^m^^xhm^x^ya-^^mffiixmmikm (duv 

4 2-6 BrewerSc i ence. I nc. «) tfflSLt^'Jny^-il: 

i oo°c9o®mnmzm?ft\ mo. i5^m^j/'i>^hH 

SrffML/c ;«l/y'xMWL, F 2 xdf ^vl— if-ftS ( U yf'^-»AVt 



(3 1) 
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Ivuves) &M^*-7y7\s-J»/W-yiW£L mmktazi l 

IB*? hTls-hlXHimit:. EC 2. 3 8M%fh7Wm-Wbh'n* 

=>MM H*«T'2 3°CCT 6 OW«l, 3 OfMH«*KT U >X Lfcft, IHiLfc 

iiTVOaS*t(i, SS3tefAWxy\-£ 1 3 0°C?9 Ofmhffi^Lfcft. 2.3 8 
KSiX-f VyXj- IU7 Fn*5/l«7fc»««:fflVvC2 3"CT'6 OfHBSflM&fr 

■I^T^^h^r-itf. R3fc*-»#aL&l8l«<>)ffl£ (tan (9) *S*\ 
[0143] 

x'Jr;yS«±CBrewer SciencetH8RSfB5jtJKDUV30<?5jR*Kff8 OnmTftU 
*0±tJJETMilLfcdfyai^^h«tl«P. 12 O'C, 9 0®<-?LXO. 2 0 
jtimOHWCIBRW:. f#^tl^£ULVACMU7?T^7M*yx^f-y?lgfi ( 
CSE-1 1 1 0 ) Srffl^T. Xvf-y^^ME^Mjeufc. 

8«g*fttTIEtwi-. MfcMi OffiWJxh^y^y^&i I - Ob LfciW># 

Chamber pressure : 40.0Pa 
RF power: 800W 
Gap: 9mm 

CF4 gas flow rate: 60ml /in in 
02 gas flow rate: 130ml/min 
Time: 45sec 

[0144] 
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Si 
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